The paper contains a review of quill mites of the subfamily Picobiinae (Acari: Prostigmata: Syringophilidae) associated with woodpeckers (Aves: Piciformes: Picidae (Fritsch, 1956) are reported. A complete list of the picobiines parasitising birds of the family Picidae is presented in the tabular form.
Introduction
The quill mites of the family Syringophilidae (Acari: Prostigmata: Cheyletoidea) are a diverse group of permanent and highly specialized, mono-or oligoxenous bird ectoparasites inhabiting the feather quills (Kethley 1970 , Skoracki 2011 . To date this family includes about 280 species of 54 genera grouped in two subfamilies (Syringophilinae and Picobiinae), and described from all zoogeographical regions, except for the Antarctic (Skoracki et al. 2012) . This number of syringophilid species is only a small part of their actual biodiversity, because the wide spectrum of the avian hosts is still unexplored.
The subfamily Picobiinae Johnston et Kethley, 1975 is a taxonomical diverse group. The Palaearctic representatives of this subfamily were recently revised by Skoracki (2011) and at present, this taxon comprises 35 species grouped in five genera. Members of this subfamily are known presently from nine bird orders: Charadriiformes, Columbiformes, Coraciformes, Cuculiformes, Galliformes, Passeriformes, Piciformes, Psittaciformes, and Pteroclidiformes (Skoracki et al. 2012) . All members of the subfamily Picobiinae occupy exclusively quills of body feathers, except Calamincola lobatus collected from various flight feathers (Casto 1977) .
Until now, the fauna of picobiines associated with woodpeckers included only two species: Picobia dryobatis (Fritsch, 1958) recorded on Dendrocopos major (Linnaeus), D. minor hortorum (Brehm), D. leucotos (Bechstein), Picoides tridactylus (Linnaeus), P. scalaris (Wagler), P. tridactylus (Linnaeus) and P. heeri Haller, 1878 from Picus canus Gmelin and P. viridis Linnaeus. All the mite species mentioned above, were collected from Europe (Germany, England, Poland, Slovakia, Switzerland) and North America (USA) (Skoracki et al. 2012) .
In this work we describe three new species of pocobiines associated with woodpeckers (Picidae). Additionally, Picobia heeri Haller, 1878 and Picobia dryobatis (Fritsch, 1958) were recorded on six and 12 new host species respectively. A complete list of the picobiines parasitising woodpeckers is presented in the tabular form.
Materials and Methods
The material used in the present study was collected in the ornithological collection of the Bavarian State Collection of Zoology, Munich, Germany (ZSM) from dry bird skins and preserved in 70% ethanol. Mites were softened and cleared in *Corresponding author: skoracki@amu.edu.pl Skoracki et al. 70 10% lactic acid at +60°C for 3-6 days before mounting. For light microscope study mites were mounted on slides in Faure medium and examined under the light microscope Olympus BH-2 with differential interference contrast (DIC) illumination. Drawings were made using a camera with a lucida drawing attachment. All measurements are given in micrometers. Dimension ranges of the paratypes are given in brackets following the holotype data.
Terminology. The idiosomal setation follows Grandjean (1939) as adapted for Prostigmata by Kethley (1990) . The system of nomenclature for leg chaetotaxy follows that proposed by Grandjean (1944) . Morphological terminology follows Skoracki (2011) .
The scientific names of the birds follow Clements (2012 The abbreviations NPF and PF are used for non-physogastric and physogastric form of females, respectively.
Results
Family Syringophilidae Lavoipierre, 1953 Subfamily Picobiinae Johnston et Kethley, 1973 Genus Picobia Haller, 1878 Picobia mentalis Skoracki et Unsoeld sp. nov. (Figs 1-3) Female (PF), holotype and 4 paratypes. Total body length of holotype 830 (1070). Gnathosoma. Hypostomal apex rounded with shoulders ( Fig. 2A) . Infracapitulum apunctate. Peritremes M-shaped, each medial branch with 7-8 chambers, each lateral branch with 9 chambers (Fig. 2B ). Length of stylophore 230 (225-230). Idiosoma. Propodonotal shield divided into 3 sclerites, 2 narrow lateral shields, bearing bases of setae ve, si, se and small, oval medial shield (Fig. 2C ). Setae vi and ve situated at same transverse level. All propodonotal setae lightly beaded. Length ratio of setae vi:ve:si 1.7-2:1:2-2.2. Setae c1 located anterior to level of setae se. Setae d2 1.3-1.6 times longer than e2. Pygidial shield large and well developed, punctate in posterior part (Figs 1A, 2E) . Length ratio of setae f2:f1 1.4:1. Setae h1 about twice as long as f1. Agenital setae ag1 situated anterior to level of setae ag2. Length ratio of setae ag1:ag2:ag3 3-3.7:1:3.8-4.7. Setae ps1 1.3-1.6 times longer than ps2. Setae g1 short and situated on large genital sharp-ended lobes (Figs 2F, H) . Setae 3c about twice as long as 3b. Coxal fields I-IV well developed, apunctate. Cuticular striations as in Figs 1A , B. Legs. Antaxial and paraxial members of claws pair III and IV subequal in size and shape (Fig. 2G ). Setae tc' and tc" of legs III and IV subequal in length. Solenidia of legs I as in Fig. 2D . , ve 105 (95) Male (1 paratype). Total body length 485. Gnathosoma. Infracapitulum apunctate. Hypostomal apex slightly tapering (Fig. 3B) . Peritremes M-shaped, each medial branch with 6-7 chambers, each lateral branch with well visible 7-8 chambers (Fig. 3C) . Length of stylophore 120. Idiosoma. Propodonotal shield divided into 3 sclerites, 2 narrow lateral shields, bearing bases of setae ve, si, se and oval medial shield. Setae vi and ve situated at same transverse level. Setae vi and si slightly (1.2-1.3 times) longer than ve. Setae c1 and se located at same transverse level. Setae d2 11 times longer than e2. Hysteronotal shield not fused to pygidial shield, apunctate, bearing bases of setae d1 and e2. Pygidial shield well developed, apunctate. Setae h2 18 times longer than f2. Two agenital apunctate plates bearing bases of setae ag1 present (Fig.   3E ). Cuticular striations as in Fig. 3A Type depositions: All material deposited in the AMU, except 1 female paratype in the ZSM.
Additional material: 2 females (PF) and 3 males from Picus mentalis; INDONESIA: Java, coll. Arnim, no other data. All material deposited in the AMU.
Etymology. The name mentalis refers to the species name of the host -Picus mentalis.
Differential diagnosis. P. mentalis sp. nov. is morphologically similar to P. dinemellia Glowska et Skoracki, 2011 described from Dinemellia dinemelli (Ruppell) (Passeriformes: Ploceidae) (Glowska and Skoracki 2011) . Females of both species have the large and sharp-ended opisthosomal lobes. This new species differs from P. dinemellia by the following characters: in females of P. mantalis, setae vi are 1.7-2 times longer than ve; setae d2 are 1.3-1.6 times longer than e2; terminal setae h1 are about twice as long as f1; the length ratio of setae ag1:ag2 is 3-3.7:1; in males, the propodonotal shield is divided into three sclerites; setae d2 are 11 times longer than e2. In females of P. dinemellia, setae vi and ve are subequal in length; setae d2 are about twice as long as e2; terminal setae h1 are about twice shorter than f1; the length ratio of setae ag1:ag2 is 2:1; in males, the propodonotal shield is entire; setae d2 are 5.3 times longer than e2.
Picobia heeri Haller, 1878
Picobia heeri -Haller 1878 : 93, Skoracki 2011 (Fritsch 1958 , Skoracki et al. 2004 , 2010 , Nattress and Skoracki 2009 , Skoracki 2011 ). Below we reported 12 new host species from the family Picidae.
Material examined: Two females (NPF), 2 females (PF) and 1 male from Dendrocopos darjellensis Blyth; NEPAL: Ting Sang La, 3200 ft., 3 May 1962, coll. Diesselhorst. All material deposited in the AMU, except 1 female (PF) in the ZSM. One female (NPF) and 4 females (PF) from Dendropicos goertae St Mueller; ETHIOPIA: Cobbo, 1008 ft., 7-9 No- Female (NPF), holotype. Total body length of holotype 600 (595-645 in 3 paratypes). Gnathosoma. Hypostomal apex tapering (Fig. 5) . Infracapitulum apunctate. Each medial branch of peritremes with 6-7 chambers, each lateral branch short with poorly visible chambers (Fig. 5B) . Stylophore 145 (135-145) long. Idiosoma. Propodonotal shield divided into 3 punctate shields, 2 lateral shields bearing bases of setae si and se, and unpaired medial shield bearing bases of setae vi, ve, and c1. All propodonotal setae slightly beaded (Fig. 5C ). Length ratio of setae vi:ve:si 1:1.3-1.5:1.5-1.7. Setae c1 located slightly anterior to level of setae se. Pair of well developed and densely punctate hysteronotal shields present. Pygidial shield well sclerotized, covered by minute punctuations. Setae f2 11 times longer than f1. Setae f1 and h1 subequal in length. Setae h2 more than 25 times longer than h1. Agenital plate present, fusion with genital plate indistinct. Agenital setae ag1 situated anterior to level of setae ag2. Length ratio of setae ag1:ag2:ag3 2.5-2.9:1:2.5-3.5. Setae ps1 and ps2 minute and subequal in length (Fig. 5D) . Coxal fields I-IV well developed, apunctate. Setae 3c about twice as long as 3b. Cuticular striations as in Figs 4A, B . Legs. Most of dorsal setae of legs I and II, beaded. Solenidia as in Fig. 5E . Antaxial and paraxial members of claws pair III and IV subequal in size and shape (Fig. 5F) Male (1 paratype). Total body length 505. Gnathosoma. Infracapitulum apunctate. Hypostomal apex tapering. Each medial branch of peritremes with 6 chambers, each lateral branch short with poorly visible chambers. Stylophore 120 long. Idiosoma. Propodonotal shield entire and shirt-like, punctate in medial part, bearing all propodonotal setae, except c2. Setae vi situated anterior to level of setae ve. All propodonotal setae slightly beaded. Length ratio of setae vi:ve:si 1:1.5:1.9. Setae c1 and se situated at same transverse level. Hysteronotal shield entire, well sclerotized, apunctate, not fused to pygidial shield, bearing bases of setae d1 and e2. Setae d2 about 9 times longer than e2. Pygidial shield well developed, apunctate. Pair of agenital plates present, each bearing bases of setae ag1 (Fig. 6B) . Length ratio of setae ag1:ag2 2.7:1. Cuticular striations as in Fig. 6A . Legs. Most of dorsal setae of legs I and II lightly beaded. Antaxial and paraxial members of claws pair III and IV subequal in size. Setae tc"III-IV 1.2 times longer than tc'III-IV. Lengths of setae: vi 40, ve 60, si 75, se 105, c1 100, c2 90, d1 15, d2 90, e2 10, f2 7, h2 70, ag1 40, ag2 15, tc'III 25, tc"III 30, l'RIII-IV 20, dTIII 40. 
